Plasma cytokine levels in young and elderly twins: genes versus environment and relation to in vivo insulin action.
We studied the impact of genetic versus pre- and postnatal environmental factors on the plasma levels of IL6, TNF and the soluble TNF receptor superfamily, member 1A (TNFRSF1A, previously known as TNF receptor type1 [TNFR1]). Using the hyperinsulinaemic-euglycaemic clamp, we assessed the association between cytokine levels and both peripheral insulin sensitivity and hepatic glucose production. Fasting plasma IL6, TNF and soluble TNFRSF1A levels were measured using ELISA in 55 young and 43 elderly twin pairs. Plasma IL6 and TNF were influenced by genetic factors in young and elderly twins respectively, while no significant impact of genetics was found for soluble TNFRSF1A. Significant intra-twin pair correlations between birthweight and both IL6 and soluble TNFRSF1A levels were found. In addition to the effect of birthweight on IL6, age and fat % also significantly influenced IL6 levels, whereas soluble TNFRSF1A levels were significantly influenced by zygosity, age, fat % and sex. Plasma soluble TNFRSF1A was associated with higher plasma NEFA and to some extent with reduced insulin sensitivity. Plasma IL6 was associated positively with basal NEFA. TNF level was not associated with in vivo glucose or fat metabolism after correction for known confounders. Plasma IL6 and soluble TNFRSF1A are influenced by the intrauterine environment. We found some evidence of a genetic component for TNF and IL6 in young and elderly twins respectively. Plasma IL6 may influence basal lipolysis, but neither plasma TNF nor IL6 levels are independently associated with hepatic or peripheral insulin action. Nevertheless, plasma soluble TNFRSF1A may play some role in the control of insulin action.